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(54) STEREOSCOPIC CG IMAGE GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a stereoscopic 
CG image generator which is capable of generating a 
stereoscopic image which is natural and is easy to be 
seen by an observer. 

SOLUTION: This device is provided with projection 
conversion parts 1 and 2 generating the plural two- 
dimensional projection images when the images are 
viewed from plural cameras from the three-dimensional 
structure information describing the three- dimensional 
shape of an object and a distance information extraction 
part 5 generating the distance between the object and • 
the cameras. Further, the device is provided with a 
conforming range calculation means calculating both 
eyes conforming range of an observer based on the 
visual range of the screen size of a stereoscopic image 
display device for displaying the stereoscopic image of 
at least a preliminarily inputted object, the screen and 
the observer, a camera parameter calculation means 
calculating the condition of a camera parameter so as to 

store the whole of the object within both eyes range of the observer based on the both eyes 
range and the output of the distance information extraction part 5, and further, the device is 
provided with a camera parameter determination part 6 for determining the camera parameter 
from the output of the camera parameter calculation means by a CG manufacturer The 
projection conversion parts 1 and 2 generate plural two-dimensional projection images by 
utilizing the determined camera parameter. 
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1^^$: <i: CO* t iS I ^li§?^ * /-cl^ft ifi I ^ f ^ C 

1t^?5^b.. ^m(r>±^=yt^^mz^(D^Wi(r>2:^!K7zn.m 
-E- CD f^SIjtt-^Kffl^hfJ IB tS^tfe IS It JtSP0fii:^lc*-:5tx 



iz^-^i^x. mt^nm%<DmmM^mmmzh^cGm 
(DtLi:^cGmm±m^m. 

mt&mmmim^mz^^jiikiii^titzmmm^'vt^m 

it H (7) 11 « fflJ r o L A T t# ^ (7) U « M ^ $ fx a ^Nf $ IS « 

mmm^m^tzzt^nmtr^im^etm<otLi*ic 

<h^i^»<t-r^i«5R3l7«5t6<7>35:t*:CGil«^i$g«o 

'^v^^m^^mt^ibmmm'^x^tjii^mmizm'ox. 
"ta^mmizm^r ^^wii^mmiCDzii > h h^tzit^ 

^ C <t ^ <!: -r ^ W«31 7 ffitt(7)35:tt: C G 

mr^zt^^mt-t^m^mytmcD^wcGmm^ 
m,'^x^^m^im^^izmr:>xti ^ ^otf ^tk^^^si 

7fB|fiC03t{*CGli«^fi£^«o 

[ifsjtgi 12] 1 o^f- 1^1*^(7:) ii<:^cGiij«$-'t7-< 

b ^ B$ (7)fl| ^ (7) 2 7L 1^ ^ ir ; U ^ ± -r -5 j^i^ IE 
^«i<h. ffiIiei*»:<!:;b>^<i:<7)5§li^±fi)c-r^^)SSt»« 

^fzitmmm}^mcomm^mthr^^^>\^^m^ 

iz±m^ti^2:^7t^m=e^)\^^mir^t-^iLi^mmmyr: 
^»<7Drt7^> Ko^^x^ttjtL, zHt^mmmmm 

KIS (c c G tiilt $ ilx ^ /c (7) :b > ^ / \ ^ > - ^ 

^'^H'eti(D^^:>f'y\znLxtfm't^m^mmwm 
mt. ^(DM^mmwmmcot^ti^mi^xmmmz^ih. 
^e^a^^-i > ^^^iznm-'t hti^m^e^ti =^ ^ - 
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[000 1 ] 
[0 0 0 2] 

^ T^1S« L /c Bt fc :? ^ A ir ^ tL ^ 2 ;^7u 

^m^^mmmu^. 2-esfii:L. Micu>yu>ya5 

[0 0 0 3] 0^J^li. mi 1 (a) \Z7r.r<^oU^mii^ 
<Dm^=EirMt. m^ 1 (b) iZTTk-t^olz. mfkv ^ 

12 (a) {CTFf cfca?:*:^-;u K««^(zifi«-r^o c 

(Dm. ±^^<OmJ^Et>^i^^tzmP^(Oy^<? 'J — l^S OlZ 

(DX. '>>^c*:< i:^2lI^r-<7)li«SttJt-r'i)'i:^liA<fc-i) 

mi 2 (b) T^^^ti-?) J: 3 fc. ±l> ^(D/'?^^"- 

[0 0 0 4] 

(i^^wt<hi>{zijti^:b^t)c:,r. ±m^titz^i$iCGmm.i 
us L tj:t< ib i^mwuz X . m,m^t)<^mi^t mt^n 
cGmi¥^t)<mmLxi^tzfzisb. mmt}<^m^x 



[0 0 0 5] >|s:#^l*. m^OZCD^oUtLWOGMit 

mmxt. ^(D^ouxt^ommxtmmmizmmv 

[00 0 6] 

SLfzm(Dmm(r) 2 :';fi7zWimmm.^±mr ^^mmmm 

^^tzisb(r>tLtiimm.»^^mwL<ox^ u->+^-<xai;^ 
(7>x^ ^j->tmm%tcommmizm-^i^x. mm^cD 

m^mmtmmmmmiHm(r>mf}\zm':3i^x. m.m%o> 

mmm^mmi^iz^W(D±mt<i\5i^^^oiz^ :b/^/< 
^ > - ^ (7)^^ ^it jr-r ^6 ±j > ^ / < ^ > - ^ t+»^is 
t. 'tayiD^'p/i^^-^tim^mothtit^ibCGmi'^ 

%tt^i3J^3yi'y^-^^}^^'r^tzlSba>±:^'y/^'y?^- 

r^iLi^cGmm^^mmmxs>^o 

[0 0 0 7] ^tz. :^%BMlt. '^i5bX:h^titz. ^PU< 

mmm^mmtmm'mmL^mmiz^ ^)±f^^^tz^wt 
i^^^tcDmmzm^i^x. m.m%<Dmmm^mmp^\z 

itKL. CG»Jf^#;b<:^> ^/<^y-^^^«5lCcfc 
^C7):^> ^it||:^^cD^±i;^);6^'i:^)> 
-^^;:^SL. ftl^lEJ^ffl5;b^ -ecO;;?iS$;Kfc:'3 > 5/^ 
^>-^^*«JffiLT. !|*H*(^3;j>j7cJ^«^S5^'r'5)3;j)3: 
7c«igW«;b^i^. tt»(7):^>t ^AN^^fcB#cDaaa)2;:>; 

[0008] ^f-. :*:i^BJI*. 1 0^;fcfia»<7)33H*C 

T. 1^f*or)3;:^7cJf^t^^iBi$r^3;jJj7c1«3tt»«;b>^. 
1*»cr);b > ^;bMo^fcB#CD«l»c7) 2 >k7hm»c^^¥)i^^^ 

^iSi(Dmm.m. i^tzitmmmi^^<j)mm^^mr ^ 

<*il««^^«<7)'t7'f > K^1f -f X^SfjlL. Zitxtm 

(Dmmm-Bmmp^iz^iit^cGmiit'^m.isb^fzsbtD^ :^ 
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/ \^ ^ > - ^ ^ ti, ^ > K 't^ ( c M L r tt Ji-t ^ « 

[O O O 9] 

[ 0 o 1 0 ] nil (i. 1 a^mmommiz^if 

[0 0 1 1] \ix±(D<^5\zmf^^tifz:$immo:>mm(DtL 

[0 0 12] ^-r. 1^^*^7)3;^7c^f^^^^+^-7'xx^T^ 
;i^r^fB^Lfc3;:^j7c«ife1t«l;b<jS:jj^^j||fflJl . 2<!:S§K 
tff8ttaiaJ5lcA:^3Fti.^o CGmW%it. iy>^*J> 

^^xthtimm^mw.Lut}<ib. ^Mz^t^itx^wtt^ 
mj^commuitmizw&mL. -^(/^^^iPi^a^-r^c 



:^3>^/^^>--'$r (:^y^mi%Wc CZCCD:^y^MP» 

x(ommdx:m3x^m) it. mmmtLx^f^^^ 
^tixi^^tr^o 

[ O O 1 3 ] l^lStf 5 it. -5 

»tist>^ (S;^F) ^ttfcbL. cttcDx, ymm^m 

tibL. Ctfi^N (XN, YN. 2N) . F (XF, YF. 2F) 

^mmp^iz^i^Hit. Am<^iLt^cGmiSif}mi^ti^z 
IK 

[001 4 ] It^ffifflfiiSgtp i i . ifi/i^ N - il 
jSF(D3;:^7r;iffiaiflti:. ^A^A:^ $ ti^zittt: C G 

lilIl3lC7F^tl^o 

[0 0 15] tfJISECid:. 

[0 0 16] 



Mf Wc 
dx 



{®} 



2aS 



[0 0 17] SM^V¥ 
[O O 1 8] 
[l»2] 



2-ds-tan|-^ > -i^^|(g)| +2AS 



Q-*^ 2We 



> 



Mf Wc 
Ox 



•^(XN•^Wc)^^^yN ^(XN-Wc)+yN 
®~yN+(x^^^■Wc)^ 



~ yp+(XF+Wc)-^ 

[O 0 1 9 j -efc^o /^rf£L, 2 X AS(i, iLt^mm^ 
ipX^ 'J->JtlZfclt^£:6ii#<Dii*gm$5FL, ii« 
(i2 X ASIiS^#0ilillimiR (eOrnmSg) icfft^^F 



Vn-Cxn-Wc)^ 
dx 

-^(Xp-Wc)H-yr 

yF-(XF-Wc)-^ 

Ox 

[O O 2 O] 
[|»3] 



tan "2" - 



1 



[002 1 ] t3<&i>(DX', 



2T 
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[0 0 2 2] :^\z. ±i> ^/N^;^— ^;^S«6(^. 

[0 0 2 3] 'j^^y^mit. mx,\t. 

(2) CG^jf^#;!)<:b;^^/N"^>— ^Wc. f, dx<D5 

^<^:;^^;!)^ 1 o^^^j^^L. ^ U CD 2 0(7)/<^ ^ 

( . (1^2) (75it^iilS-r^2 

'ZXO/i'y ^^—'^(Dm^t^it) (D^X^miZ^itiitXti^ 

(3) CG§lif^#;b<:tiy ^/^^y — ^Wc. f, dxCD-5 
*><b:ti;!)^2 0^^T;^^L. ^ U 0) 1 > ^ 

:^-^o^mm ( . (»2) a>^^^8^-r^io 

[0 0 2 4] (1) (7>«^. ^#SiJl 2(CK$ti 

tzmyr^miz. ms (a) ICTF^J^aic. ti^«;5<l^Bil^ 

^IJH) i:. m=^m^LXl^^Wc. dx^TK^/K-O 
^i3^<a^$tt^o CGMf^#ii. 3;j5;j7c-7't7X*^ 

>^(7>fifilCcfcc-rwc. f. dx<;>fil;{)<IE^b-r^;b<. * 
a^i^ jan<D^i^ (z le^ T? ^ cfc 3 o T U ^ o 
^LT. 7\^-(l^^<D7r:-tmmX(D/<^j^-'^f3<ti^'y/< 

l^^^^^l. 2. UV^'U >^'ffli3. 4(Cc^ Ugflt^tl 

%it^MZ^t)itX7\^^ ly^tDi^Lm^m^-t^o Z.(J)^ 

5iz^^ztizj:i)^ mizm.m%(Dmmm'^mmp^\zth 

[0 0 2 51 (2). (3) <7)li^, a^f^/U^;U1 2 a 

115 (b) \z7F'rj;:5\z. ^iSffis-r-^ 

iiS'r>5»ss^^^ > 1 7, 18. ^ Qxmm^ti^o m 
mtt. mmy^^>\to n^nxxi^tai^tm^^^. ^-r 



CD/<^y — -SiWc. dx(D3-^. . (IS2) ^Sl 

^-r-S>»^^t^1^^ttWt^-^o ;:^^{ccGt<i^%l^;t^*'j a. 

;5)<SS:^Li:3<i:-r^Wc. d xCDfScT) 3 (Sfe 1 ) . 

(13(2) ^Jssr^i5ffl(r)«i9^aif^/U'.;n 2 ar*Wc. 
dx^Sibiii*^<:i:5(:i|S^^tt'5>o ZCDf^. m'^m^ 
>i8. i9icj:M.wc. d x(;><t'^ «i;b^$-@^-r^c: 
t^-pimxh^o db:^i!it*:cGiij«^«i|gL 

;6< 1^ ^il $ tt /c - o 0) / ^ ^ > — ^ C7> ^ ^ ^ b * i± >5 C <!: 

d^f^o z(Dj:o\zi-^ztiz^i)^ K^izwimmoymm 

[00 2 6] iiX±.a)4$(zLr.^S:^nyr:^;^ ^/^^;^- 

'^^wc. f. dx^mi^x^r^mmu^ , 2it. tL^(nti 

> ^ -e L f:: Bt ( C >r ;U A (Z ^ -6 Jfeli*: CD 2 ;^7C 

ttS^ttJtL. Sicu>yg>y«3. 4T?#7K'Jdr> 

(^ffl5cDlll1»(?:»^JS<!:fe^1^^CD^K-\t>3,fe3i(?)fi^^ 3;^ 

<*CGlH»^/U:^-r^o 

[0 0 2 7] un. ^m:m<r>mmx\t. ti^^itmmm. 

W^^nt^oZt^m'&Lfz-h'^ (Sg]2T^^E^:^;^^7. 8 
;&<^P(:if^l^ru^>5>) . iIl4lc^j^^c^3lc;&;&:/3>^^ 

1 li. «¥i*CDa^<7)3;A7cffi«fllli^lN'Si&lll*3{*: 

< . 

[0 0 2 8] 

[i»4] 

Wc (ds-tan^^-AS) 

[0 0 2 9] xm^ti^^¥^^^^^ ^^Nct f om^ 

[0 0 3 0] ^fz. :^^m(ommxit. m.m%t<mmm 
^xt^imm<Dmm^ (»i) > (^2) x^7Ltzt)<. 

« ^ C G ^Jf^#7:)<^») T?^ ;^ r ^ m L^. 
[003 1 ] ^/c. :$;||]|SCDJf^STM^. 

^ ^--D0c GM^^-^ ^7ziZ}^^Ltzt)<. mmcDm 
-^iz^. 't^^^HcommxocGm^'f—^imi^xii 

[0 0 3 2] iil±cDfillc. :$:||J£CDJf^S{zJ:ni*. ^ 
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[0 0 3 3] 1161^. ^mmcomzco^moj^miz^if 

iii^cGmm±m.mmtm:tji^mt. m^(Ds§mmmm 

[0 0 3 4] iii±<D^oizmf^^^tz:$^^m(omm<DiL 
i^cGMW^mmmiz-Di^x. liiT'taymif^mM't 

[00 3 5] :^mm<Djf^mit. ^jiwc. 
Gmii^co±i$:^mmm(Dmmm^mm\zi\sLisbhztti<m 

[0 0 3 6] ^ii:(D3>^7tm^^'^—y:LX^^)i.X^ 

%^ <Dmm.(r>wmtmmz. -^^^ cGmi^%\t. 
u>yg>^ffl5 3. ^izmm^tifztii^miSLmiTFmm 
(^^*i§) ^^xihf)mi9i^mmLtj:t)^h>. ^mz^ 

^r?-)i^ fmmmommtjii^Lmiz^mL. -e<7):^f^^^^ 

tLXxmy5!^lz±Wc (DikWLizWS.m^H^ (Igl2# 

fcmmmtmi^^H^ iztubc^p^i^^tit'^itm^mx 

[0 0 3 7] CniCcfc l-Ji^^^ttfc/^^^-^ ^^L^ 

T. ^m^i^m-i. 2 it 3 :^7zm^mm^ 2 ^^5zmm\z 

mm^^mr^o u>^'^)i^<fm3. A^othtitsykit 
«^it««;^}^^. mmi^mtfmmz oitWim'^^^^tzm 
m±o^^f^.x(D^^mu<Dm^T^y'-'^ . m-^mm^m 
(^mmxcDm^n^miTj^Ltzmm) itfm-t^o mx 

zti^TtizLxt^mmm^i'^m.-r^ztitmmiz'o! 



[0 0 3 8] zay^mmm^mz. m-^mmmm^Az 
Mt. mm^x. ^i^cGMiSinm^ommm^mm 
(«M:6<D — D+(7>wcD<t) iz?<^mm<Dmmm cc 

mnmmzo. m-^m^mmmAz iit. 

-^wc. f. dx^my:^^it^iix. m^miii^(D'^isb 

^^^tifzSNc. f. dxa^mtmrnco^xcDm-t'^iz-D 

[0 0 3 9] mz. ± ^ =y^<3 ^—"^^^^meit. Zti 

itizic^r^m^mmi^.cDv'^. zH(Dm:kmzMm^^ 

tz\Nc. f. dx^^mm.mm^ . 2\zthti-t^. zcDm 
m^^mmi».(DAxmxitt^< . rnxmizi^i^m-^it 
cGmmmt<zHih(D^t^i^m^0>m 
^it^m^x^^mi^m^ . 2izthtiLxt<^i^o ^ 

tz. tt ^ 'y/^'y ^—"^y^^meit. 3 oC0/\^^ > — ^ (D 

/^^pt-^<7)iffl^i±co3^T?. m^mmmti<mx. ^tz 
it. ms^mm^om:Km\zj&i^m^) (D/i^ com-^ 
it^m^L. cGmi^mf3<iki-^(Dm'ai±^^mLx^^ 

[0040] -tLT, tknemmmi. zRUiy>^')> 

^U3. A^lt. Ztl^CD/^^yy^—^^mi^Xmf^^U^l 

i^cGmm^*th-t^o zco^^oizr^ztiz^-ox. 
nm^(DmmM^mmj;^\zmm<m^^<x^^o\zi3 

i9s^(Dyi^:^-^X<D^Li^CGmW^±mL. tL»CG 

Mnmt^zti^tLiiimiSimmmmxnmL. *?<?^<d/<^ 
[004 1 ] ia±co«ic. :$imm,(Dmmiz^tiit. ^> 

Gm»±m<n.m%0mmm^mmp^\zi\sL^p,tj:i^m'^ 

x^. mmm'^-^mumm(Dmmt^mtf2:<u^j:.o 

IZ^ ij^'y/i'y^—^SA/c^ f. dx^^W}&^iZ})^'^X^ 

[0 0 4 2] mtz. ±tmz<Dmm<Dmm\ztsi^x. m 

X. mtm^(Dm^ (Dmm<DBm(D^mi^mi'^xiLt^± 

[0 0 4 3] mat. :$^^BM(Dm3(Dmm(ommizt^ii' 
^iLi^cGmm±m.^m(Dmmm^7r:-tt(Dxih^o m 
7(cfctxT, 1. zitnf^i^mm. 3. 4i^u>^*'j> 
<fm. eitii^^y/i^M'-^'ji^mm. 20(^31^*1111- 
mmx^^j. zH^\t:$^^BMcDm2(Dmma:>mmcotLi$^ 
cGmm.±fS,^mo>t(r>tmct(Dx^^o m2(Dmm 
<Dmm(DiLi*iCGmiS.±m^^mtmu^f^it. m^m^^ 
mmmA z 1 tmmmnm^mt Lxom-^mfimmm 
B21' izmt:^^). nmmmmms^tLx<D<?^jyti> 
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ho 

[0 0 4 5j ±'^m2<Dmm(Dmmtmm\zL 

cD:^>^/^^>— ^ (wc. dx. f) ^^^r^o mm 

mmLUt^^. mMz^t>itxmwi^tiRmtip^^^'y 
-ji-fmrn^cDm^t^itmizmmL. ^(D:f5\^^^^-t 
h. 

[0 0 4 6] ZtilZ^^J^^^Htz^<=y :^~^^mi^ 

«± CD # ^ 1^ (?:> ts^ife m ^ It It -r ^ o 
[0 0 4 7] z(Dmmmmi^mz. m^^mmmmsz 

\zxh$m(7^^^mmm^tf»L. ^mmmnmmz 

[0 0 4 8] t) ^ "yyi^ :^—^}^Tmeit. Ztl 

•^XtfU^Hfz/^'y^^—^Wc . f. dx (D^XOm-^ 

itizi^^t^m^mmmcDo-^. zticDrnxmizit^m^^ 

-^^mi^xmmm6i^i$iCGmm^Ui^-tho zoti 
[0 0 4 9] zz-e. '^mmm^htK i^^±y^^t< 

y ^A<«¥i*icia];!)Nor^ifi'^^<t. CD IgJUli 

X^mmX^ho tZX. i3 ^ 'y/i'y ^—^{tm^X<7 

g -j\z>'/\z^hmm^'ntso. 

[0 0 5 0] U>^''J>ya^3. 4|Z^DlNr. iaL^1ft¥ 

i'''?mmim^<DCGmiSix\t^ts:-oxi'^fzf)<. :^mm 

(Dmmxit. ma (a) iZ7r:rj;:o\z. Z(D^')yt:i^ 
^'iiS^. >^gi53. 4{c^Lrfa5iij^^lGffl 

m^mmmmmBz-]' izj:-oxmmm<Dmmm^m¥^ 

{mi^yjoymw. m^:^(Dm^co2mm^<n^-th) ^ 
nm^ho Mi^mzitms (a) (Do~~)i^f^mmmzn 

l^X (1^1) . («fe2) ^ig/c^i^^^rjlitl Z;tt 



Near^ U e>:?^<lC LN. far^ U e>-ifffl[C LF ^ 
(CLNR. C LNLIi-^ti-e'tt^:^^ 5. ^fi :^ 
^CONear^ U C LFR. C LFK^^tt^ti^ 

CDNear >7 U e>'ifia. Far ^ g ^> e>^liT*ffi^tt 
frlii«CD4^^CDe?f U>y U >yi|5 3 . 4 7(}^^E>di:^3t- 

[005 1 ] ^tz. mmomxit. ^^i^j^^yt^^ti 

^COt^r. ^) ykf><f mo LHR. clnl. clfr. c 
LFL^KSL/cA<. ms (b) (C7Ft-i:3(c. 
^ (il^) (zoi^r. Near^ U ei/'^^C LCN. Far 
^ U e>y®C LCF ^;^^L. ^(c 

[0 0 5 2] ^fc. :*:|l^6cDJf^S^C^^l^r. ^ U tf > 

h<Dxw\zm^mt}<<ptj:i\tii*ic Gmm^m^ z t 

[0 0 5 3] ia±CD4ifc. :^'mm(DWm\z^in\t. ±i > 

*i 6<) 4^ ;^ (7) ^t c G ii« ^ iaiig»^Kffl 1^ I c 

[0 0 5 4] m9\t. :$^%^^(DmA(Dmm(Dwm\z-^\i- 
hiLWoGm^±iiimm.(j>mmm^7r^ir^<Dx^h, m 

QlZfcUNT. 1. 2\t^1iem^n. 3. 4liU>^g> 
(Dm 3 a)3?jSfiCDJ^B<DlC«:C Gili«^|«3SaiCD t <;)^ PI 

i:*cD-efc>5>o mso^mmcommcDtii^cGmiii^f&m: 
mtmu^bf^it. ^ u tf>^fli^^ffl5 2 2icft^T. 
e> h/<^y--$?>5fc^^W2 3;au:»^*/'?^^-^ae:^ 
n2 Atmifib^fzMx^^j . w,wi:^<Dmmmmmiz^ 

^^^^^2 4t<^mmi9immm^mmLxi^ho 

[0 0 5 5] i>j±(Djzoizmf^^titz:$:mm(omm(D^L 

[0 0 5 6] ^-r. ±ai<;5m3(7>||»6<:Dff^S<!:l5l«(zL 
:b>^/<^^-^^Sffl56(^. g]e3Efe«Pl. 2X 

-r. CG*Jf^#fJ. U>^U>^W3. 4|C}t«$ttfc 

2{t3:x7tmi&mm^2:^xytmmizi9imLfzm 
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ic. m^mmmmis^B 2 ^ ' it. mm^vimtiCGmm 

[0 0 5 8] ^/i'y ^-^}^mme\t. zti 

p« ^ / < ^ ^ - ^ f ^ - S ^ L f c S ^ ^ i: ^ ^ o 

[00 6 0]^j^(i\ e> h/^^p<~^;*^a52 3(i. 
'^-^U KJ^ai^lC^5l^r. iS!ll^«|lgJ^|ilJ»T«PB 2 1 ' ICJ; 

(ffti) . (^2) . tL<\tZtli^(Do-^l^rtlt'^^ 

mtz^Ul^3:^yimm^timr^zt{zu^. zti^(D 
mmizm^^mmz-oi^xi^^^^j >y 

[006 1 ] t°> h(S(t(7>^31IZOlNTIi. t^£3SCDCG 

cxmi^a:>itLmimfypizmt^itx . mcmi^^mmt 
m cmm^ =e u izm^. x iy(Dm'A-tj: t^izTfs^^^c 
^i±^:^mt&^o za>mi^<7)i^LS:imt^i±^<D^. 
i2?^^<r)tfiy h^<^om^m^^ih(Dmmizttm^i±tiit 

(^mmm^mm-t^ibommizttm^i^Hit^i'^) o ccd 
j^'Diz-t^ztiz^i)^ nmmi^mmm^x^tjii^'mi^ 
iz-oisxtt. e> f-iiif0$j3^^i^fi>ztizj:ijmm 
m^^<x€t^i^vtmxa)m^m^i&Mr^ztt<m^ 



[00 6 2] ^tz. m^my^'y^-^}k^U2 m 
i^tmrnizLx. h^mmmiz^i^xm-^mwimm 
SBB2 1' izjzi'jnmmtmmM'^x^tjiismi^ 
\z. m^^w («fe2) t)<^^lLUl^mm ^ttjt-r-^o 
z(Dmi^x(omi^(Di^>^^) ly^mmiz^i^x. 

^^:^ffl2 4it. xf^^izmt^ti^t-^-otz^i^ou 

<^5\z. mi^^^a:>mRmmti^x^m€xmmm'^^^ 
mum^iz. mo^^m^nnu^^ztiz^^)^ mmm^ 
^sjmu ztiz^ ^iK^#c^3i^ffi ^i£«-r ^zt t<x 

[0 0 6 3] i^iy^^j >^mmx<Dm^m<D±f&:fjmiz 
■oi^xit. mpiit. i^Mt<m<u^izLtzt<^x. 
f^mm^f (o, 0-1. o) ^^x^o ft<^vm 

tS:L. OXK^^^^mmzU^Zt^Tjz-to ccDamo) 
m^ltiJ :^ ^f3^h>(Dmm^ z t LX 

[0 0 6 4] 

[»5] 

f =(far-~ 2 )/ far- near 

[0 0 6 5] 
[»6] 

f = exp (- density x z)^ 

[0 0 6 6] tJi^X^mxt^o ZZX. far,near(i^ 

i^mm. der\s\tyitm(ommxs>^o ^tz. u>^g> 

[006 7] 
[»7] 

C= fxCo + (T - f )xCf 

[006 8] XnW^tl^o ZZXCOitl^>^**J ><f 

^ ;^Sffl5 2 4 f^. H^^cDf^BiM-^eeii^rMi f = 1 . 

^l::^^^oT f =0^XU^^t3^lzmt^i±^o Ztiiz^ 

u>^^j>^m3. 4itmmm^mm^xmi^ik^ 

fzztiz^^^m^^m.mr^o 
[0 0 6 9] i^j,±(Dmiz. :$:mm<j^mmizj:tiit. mm 
m^t}<xttj:i^mtj:mmmm<Dmm^mi7Pi^Hxi. m 
i^mmtmo^m. m^mit^<ku^iMi^mi^x\tt:> k 
Tf-'rcD^m^mn'r^ztiz^i)^ zommw^mm 
L. w\z^x=>n^±t^cGmm^±mr^ztt)<x^ 
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[ 0 o 7 o ] ^1 3 It. :$i^BM(D^ 5 (DmmcDmmizts 
ii■^^L^Tv^mo>mm,m^7r^■tt(Dv»>^o sic 

ommx^^). 1 2&it^'<i^f'^mmmmm. 129 

^ 3 ^ itmiTr.mmx^^ • k-v h»eitB«5. 1 3 2 
ito^i^fo-^^xmmm. 1 3 3i^o^> K'^^it • 

;^M^ttiffl5. 1 3 4(^'^^>K'^l6^i55:f»«ima^. 13 

[0 0 7 1 ] i^j.±(Djzoizmf&^Htz:$^mm(Dmm(DiL 
[0 0 7 2] :$^mm<Dmmvit. m^otiwmiii^miSi 

[0 0 7 3] iU 1 3 CD^Li*:T-V X^U"<ffl5 1 3 7 {Z:Jf^ 

iE«ffl5i 3^\z^i)^iSL^mt^irifz^wmm^tiW'f 

iLi^^-i ^Zfly-^m-i 3 7 izmyf^^tl. R0mmt><^7r: 

^Hxl^^m\zit}^t^iy^-^^n^mm^ 3 9 

ffll^Tt><:l:l^o n^^lt^^iZit CX ^ 7. ^ 3 

^ztf}<ihi^^o z^iznftLxiLt^mucDX^^tm. 
%<D ^ X «if^^c cfc ^ ^ -<> H>> '^-f > 



Btti Mzm^^^^^Hxi^^'y^ > f'^±x\z'oi^x 
fy^f^ • m^^thm 1 3 3ic.i: ^)m^mm^tixi^^ 

^ > K'l7|ft7Fii[»1^tbffi 1 3 4. ^-O K'l7t^'f X^tB 

ftJ 1 3 2. ^Tjrlj®::^^'^ • hlJfe^tbiji 1 3 1 IZct 

t. zn(o»m(Dfyh». {tL<ttmmm^»mmiz 

[0 0 7 4] ^c7)^s(i. ^mBMcDm^commaymmt 
mcx^^^ an*>. 3;:>j7c«tiSif«[^^*b»^ti'6i^«it 

^^1 4 oiccfc u^tli^4x^ll«#<tT^<x::^U'f ^® 
^TrCDMIids^fflLNT (Igfel. ^2) 

^>-^$ti-itL. cti^siK^jftSPi . 2(cai:tiL. 

/)<ttlf^F;K^o tzfzL. > K'^tt««llfflJ 1 2 BIZ 

-<x\z'z>i^x. za>mm^nui^. :^x<D^^ :^ ^Oiz 
[0 0 7 5] iii±(D<k5\zi'^ztiz^i)^ m9^a>ti» 

{z}\sidb^<^oizi3j^^/i3:^-^mmizj:^m^(Dmm 
[0 0 7 6] ^/c. :^nBM(Dm5<7ymm(Dmmizisi^ 

xlE^b^iaiaJi 3 5<Dtt^::^3^ffiL^TfT^^:l^. «S?#A<a 

Ite ^ lie ffl 1 c i|x i6 <o il « ^ a ^ L ^ (7) IS (7) a 

[0 0 7 7] ^/z. :$^j^0^(7Dmi -4<D^i6cOff^S(C*5 

-e^Lfc*gS§li;li|^#ISl 4 0-e;ll:^LT^L^rt»J: 

[0 0 7 8] iiX±m^^^tz<^5iZ. :$^§^BMiZ^tl{t. 
iis^'yt^Wi^CDmm^mt. ±m^titziLi:^CGmii. 

(Dmyf^mmzfsif ^^^(DX^ ^ ^^7fk^m.(DX^ ^ t 

cGmiSi^^mmz'^^ztti<x^^, 
[0 0 7 9] :^mm<Dm^ --sommoymmizB 
i^T. 2m^wmw^mi^xmmi.fzt<. ztazmh. 
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[0 0 8 01 ^fz. :^^m<r>m'\ --s(omm(Dmm\zis 

t<mtimm(D^. mm^commm^i^mmzfj:<xt<^ 

[008 1 ] ^fz. :*:^8^cDSi --5<Dmmo>mmizts 

L^r. :&^mm(7)iii$^mi^^cGiz^^)mzti<. 
iLiii± ^ ^\zm^mPLX^fi^M»mom^izmmLx ^ 
z(Dm^it. cGmmo)^ 2) xm-o 

tm0kj^-^x<Dmmdx (m^ofj^'ycoitmcD^ib^ 

^2) iztSif^W^^MitT.^ ^J-ly-^-^ XX\tU< . ti 

> ^(Dmmm^cD^tftma^x^ ^ tmmiz±iiimmf3^mi 

[0 0 8 2] ^tz. ±t^m^(ommo:>mmx\t. e>h 

(Dmy5^tSLiffzmf$.tLtzi3^. znizi-tpLx. tott^ 
^t^-yso^^m^fzmf&x&'oxt^iK 
[0 0 8 3] mtz. ±m(Dm^ --sommc^mmxit. 
i^rtit^f$,^ti^mm±mz-Di^xmm^(Dmmm^ 
mmp^izfLi^cGmiSit<^^^^oizi3j^3y^'pj^—^ 
^}^^LfztK z^\zmi^-r. cGmmmt)<mtimm(D 
mmm<DmBim^mmp^\zu<x^^i^mm^^db 

mi^ui^m\zr^ztt^^\zojmx$>^. 
[0 0 8 4] ^tz. ±t^<Dm^ -s(Dmm(Dmmx\t. 

^mmo/\- h^'^:LT\z^i)mf^Ltzt<. ctiicft^ 
X. mm(j>mm^ziyt:3.-^imi^xyy^^jiy^ 

[0 0 8 5] 

mBM(D^m] \ii±^^tztZ^t^ibBMi^t^UJ:olz:$i 

i^mit. mm%izt^x^mxM,'^ti^iLi^mm^±m, 
x^^ti^oS:m^^-t^o 

[mi] :^^m\z^\-r^m ^ (Dmmommcotii^cGm 
m±m^^<Dmmmx^^^ 
[112] :^^BMiz^{f^cG^m (r?-)i^\^mmm) x 



[^5] mm (a) it. ±tEm ^ (D^ma>mmiz:^if^ 
m^m<r>m7!^mx(D^7fkm^mBM't^m. mm (b) 
it. ^a>mi^mo>mwy<^-)i^^7rirmx^^. 

me] :^^B^iz:^if^m2commo:>mm(ntLi*:oGm 
^mm^mi<Dmmmxh^. 

imi] :$sMBMiz^\-f^n3(omm<Dmm<r>sii^cGm 
m^fSL^^mcommmx^^o 

imai mm (a) it. ±t^m3<Dmm<Dmmizisifh 

Hear"? ^) ytfly^f. Far <7 'J ^ ><f 

ti) (om^^mMr^m. mm ib) it. Near^g-^e 

BMr^mxh^o 

m±m^mi(Dmmmx&^. 
[[HI o] mm<Dti»cGm^±mmm(ommmx& 

[I2I1 1 ] PUD (a) (i. 3;j^^7C«3tW#^ift0J1-^fr 

isb<Dm^'E'f)um^7n'tm. mm cb) i*. ^<Dff^*^^ 
•X t'- ^ fliis ^ jF-rm -e fc ^ o 
[mi 2] [Him (a) \t. '7-)uh^mm^t^mmm^ 
mM-t^ms mm (b) i*. tiy'yy<^y—^^mBM^ 
^mxh^o 

[mi 3] ^^BM\z:^{f^m5<Dmm0>mm<DiLt^cG 
m^±f^m^<Dmf&mx&^o 
m^comBMi 

1 1 m-Bmm^mm 
1 2 aif^fflj 

13 

2 O IftHifemstltSe 

2 1 j«^^igK¥lJ»TfflA 

2 1' »^fiiie^^i]»r<H5B 

2 2 ^ g ^>e>>fjt;^^af5 

2 3 e> h/x^^-^^^^SfP 

2 4 8ia*/^^>-^^SiH5 
1 2 7 CGli«f|^Sfi5 
12 8 > K^-ff^t^fflJ 

12 9 > f^mmwmpmm 

1 3 O •=7'^XJKS|«|fcbS(5 

1 3 1 ^mm 
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132 o-o xmmm 

13 3 ^-f > K^^iiJc • mm^thB 
13 4 > K-i^a^etMeiaiW 

13 5 > K't?:7:r-:bx3S^b«a3» 

1 3 6 



1 3 7 3i:<*-x^x:^u^$^ 

1 3 8 T'^X 

1 3 9 aESv^^y^M^igai 

1 4 o 
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